Abstract. In this paper we use Adomian's decomposition method to approximate the solution of linear Fredholm integral equation of the second kind with degenerate kernels and generating it to some nondegerate ones. The convergent of the method is also considered. Some examples are also given to show the efficiency of the method.
Introduction
Adomian's decomposotion method has been acclaimed as a significant power of method for solving integral equations [1, 2] . In Fredholm integral equation of the second kind
by using Adomian's method we take u(x) = ∞ n=0 u n (x). So (1) can be written as follows: 
t).(
By calculating the integrals, say up to m−terms, we can give an approximation u (m+1) (x) = m i=0 u n (x) to the true solution u(x). For complicated kernels, this would be tedious and time consuming.
Kernels of the form k(x, t) = g(x).h(t)
For integral equation
g(x)h(t).u(t)dt
we show that Adomian's method is an efficient method for obtaining an approximation to solution u(x). We need only two integral evaluations, and for next steps no more integration is required.
, and in general
Hence the solution u(x) = ∞ n=0 u n (x) can be written as follows
or u(x) = f (x) + Cg(x), where
If the integrals in α and β are complicated, an efficient numerical method can be used to give good approximations to them. Example 1. Approximate the solution of
In this example λ = 1,
By (4) we have
u(x) = 9 10 x 2 + 9 50
u(x) = x 2 , which is in fact the exact solution.
Kernels of the form
This is the main topic that we cover. In this section we derive an explicit formula for computing the terms u n (x). By substituting k(x, t) in (1) we have
Hence we can write
By multiplying both sides of (6) by h m (x) m = 1, 2, . . . , N and then integrating
Now let
So (7) becomes
We define the vector α n as
and the matrix B as
The equations (8) now can be written as follows
If we return to equations (6) we can write
where
Now we formulate our method for approximating the solution u(x) of integral equation (1) as following
Example 2. Approximate the solution of following integral equation by the above method
u 3 , u 4 , . . . , u 7 have been calculated by the same way as follows
. .
The exact solution is
Example 3. Give an approximation to the solution u(x) of integral 
So we have
49.5833 37.5333 30.5
2 ) + 37.5333(4x) + 30.5(−1) 
Application to nondegenerate kernels
Consider the integral equation
k(x, t) under certain condition can be written as a Taylor series about the
In this case let
can be applied here to give an approximation u 
we can write
Now we have λ = 1, u 0 = sin(x).
α 30 = 0.1466500 Using (9) we have 
. . , u 10 have been calculated as follows
. . .
The true solution is u(x) = 1 [3] . Some numerical results are given in the following 
Convergence of the method
There are some papers considering the convergence of Adomian's decomposition method applied to integral equations [3] [4] [5] .If equation (1) 
is a Cauchy sequence.
Proof. We prove lim m→∞ (u
So we can write
Obviously we have
and two cases should be considered
(1) γ < 1, then obviously we have 
Conclusion
It has been proved that Adomian's decomposition method applied to linear Fredholm integral equations of the second kind is an efficient method which in fact increases the speed of computations in most problems. In this paper we used Adomian's decomposition for degenerate kernels of the form N i=1 g i (x)h i (t) and derived an algorithm to simplify the calculation the terms u n in u = ∞ n=0 u n and generated it to nondegenerate ones. Also we stated a theorem with the proof for convergence of the method. The efficiency of the method is shown in some solved examples.
